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“To eat is necessity, but to eat intelligently is an art” 
- LA Roechefoucauld. 
 
Abstract 
Vitamin-A is one of the specific nutrients which deleteriously impacts the health. The 
deficiency of Vitamin-A is considered to be the controllable public health problem in India 
and Vitamin-A Deficiency (VAD) is the most common problem which is seen in Indian slums 
and in many rural children. VAD is the leading cause of preventable childhood blindness in 
children and also increases the childhood mortality in relation with specific diseases like 
diarrhoea and measles. In India, nearly 25,000 children go blind every year. The major 
cause and risk factors are improper absorption due to worm infestation, poor cultural 
practices and economic constraints. Protein energy malnutrition is directly linked with 
Vitamin-A deficiency, so additional Vitamin-A supplementation is needed for these children 
in addition with regular Prophylaxis of Vitamin-A supplementation. Liver storage of Vitamin-
A is considered to be the golden standard of Vitamin-A. The early signs of Vitamin-A 
deficiency are manifested by night blindness and Bitot’s spot. Keratomalacia is another 
grave medical emergency disease. Vitamin-A deficiency can be prevented by supplementation 
of 100000 IU at nine months of age followed by 200000 IU every six months upto five years 
of age. In addition, dietary diversification, fortification and promotion of breast feeding can 
prevent the specific deficiency. India has a huge demographic population of young children, 
and it is very important to prevent the specific deficiency by focusing on system strengthening 
thereby we can restore the sight of young children and completely we can able to eradicate 
the “Dark adaptation” from our country. 
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INTRODUCTION 
South Asian countries constitutes one-fifth 
of the world’s population, and many of the 
nations have been severely affected by 
malnutrition. Vitamin-A deficiency (VAD) 
has been established as a major 
determinant to deleteriously impact the 
health and economic status of populations 
in the lower-income South Asian 
countries, and it exists in poorer settings 
with economic deprivation. VAD is 
generally associated with decreased 
dietary intake of preformed Vitamin-A and 
its precursors, together with a high 
prevalence of infectious diseases, like 
measles, diarrhoea, and respiratory tract 
infection. Xeropthalmia the most common 
cause of blindness can be prevented by 
Vitamin-A supplementation [1].
 
 
Vitamin-A deficiency is the single most 
important cause of childhood blindness in 
the developing countries. An estimated 2.8 
million preschool-age children are at a risk 
of blindness from Vitamin-A deficiency 
and the health and survival of 251 million 
others are seriously 
compromised.
 
Vitamin-A deficiency 
disorder has the unique distinction of 
being one of the most important causes of 
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‘Preventable blindness’ the world over, 
and xerophthalmia still remains a problem 
in the developing countries.
 
In India alone, 
52,000 children are found to go blind 
every year on account of Vitamin-A 
deficiency. Studies in the recent past have 
shown that Vitamin-A deficiency not only 
causes blindness but it also has a profound 
impact on general morbidity, mortality, 
and growth [2]. 
 
History of Vitamin-A 
The discovery of Vitamin-A began in the 
early 19
th
 century and ended at the mid-
twentieth century [3]. The word vitamin 
was first coined by Casimir Funk in 19
th
 
century. In 1912, an English Biochemist 
Frederick Gowland Hopkins stated that 
some unknown factors are needed to aid 
growth in rats, later he was won the Noble 
Prize for his discovery
4
. In 1929 the 
presence of Vitamin-A in retinal tissue 
was demonstrated by Holm
4
. In 1930s they 
further discovered the light absorbing 
element Rhodopsin. In 1940 Vitamin-A 
deficiency became a serious problem in 
developing countries and millions of 
children had Vitamin-A deficiency 
disorder resulted in blindness and 
increased childhood mortality, and in 1980 
and 1990s large randomized clinical trials 
demonstrated and founded that the 
deficiency can be controlled by periodic 
Vitamin-A supplementation [4].
 
 
Prevelance of Vitamin-A deficiency:  
In South Asia nearly 44-50% of preschool 
children were affected by VAD. One third 
of global malnutrition and VAD is 
prevalent in India and also 85% of 
xeropthalmia children of South Asia reside 
in India. A study among pregnant women 
in five districts of Sri Lanka during 1988-
1989 showed that 1.0% and 1.2% of 
women had night blindness and Bitot's 
spots respectively while 8.1% had low 
serum Vitamin-A (<20 µg/dL) during 
early pregnancy
1
. Women (10%-15%) 
were also observed to be night blind 
during their third month of pregnancy. 
Approximately 31% children endured 
visual loss associated with childhood 
factors, over 75% of which was attributed 
to VAD. In fact, most children (>90%) 
who go blind from Vitamin-A deficiency 
die; so, they are not even counted in 
surveys of the prevalence of childhood 
blindness
 
[1]. 
 
India has the highest prevalence of clinical 
and subclinical VAD among South Asian 
countries, 62% of preschool children were 
reported to be deficient in Vitamin-A. It 
was estimated that nearly 31% to 57% 
preschool children were affected by 
subclinical VAD
1
. Women of childbearing 
age excessively suffered from night 
blindness, with 5% pregnant women 
manifesting subclinical VAD. Among 
these 12% were severely affected with 
night blindness during pregnancy. 
 
CAUSES AND RISK FACTORS OF 
VITAMIN-A DEFICIENCY  
The main demographic groups at risk of 
Vitamin-A deficiency disorder and of 
interest are preschool-age children (i.e., <5 
years of age). WHO classification has 
stated that conjunctival xerosis (X1A) is 
not recommended for community 
diagnosis.
 
 So conjunctival xerosis (X1A), 
is accompanied by Bitot's spots (X1B), 
had been included as positive 
findings.
 
 Sub-clinical deficiencies had 
been found quite above this level [2].
 
 
In the study at Bihar, the prevalence of 
night blindness (XN), Bitot's spots (X1B) 
was 1.35% and 2.71%, respectively. A 
total of 27(0.64%) preschool-age children 
had both night blindness and Bitot's spots. 
Vitamin-A deficiency was absent in 
infants and increased gradually as the age 
increases.  Most vulnerable for night 
blindness and Bitot's spot as well as 
xerophthalmia was in the above 3-year age 
group significantly.  The reason may be 
suggested that Vitamin-A requirement is 
relatively fulfilled by prolonged breast-
feeding practice in Indian sub-continent 
leading to replenishment of hepatic storage 
of Vitamin-A breast-feeding may have 
sufficient prophylactic effect for Vitamin-
A deficiency for preschool-age children 
upto age 2 years.
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Vitamin-A is essentially required in the 
body to maintain visual system, sustain 
normal cellular differentiation, develop 
resistance against infections, and uphold 
epithelial integrity, red blood cell 
production, and reproduction. Primary 
Vitamin-A deficiency could be attributed 
to prolonged deprivation of Vitamin-A 
rich foods and is further depleted by 
diarrhoea, measles, and respiratory 
infections. VAD also prevails among 
populations whose diets are lacking in 
animal products. This is almost always the 
case because a young child cannot 
possibly consume sufficient dietary 
sources of beta-carotene to satisfy their 
Vitamin-A needs from vegetables and 
grains alone. 
 
Children and pregnant women are more 
likely to suffer from VAD. Infants fed no 
or little breast milk in early life are 
increasingly susceptible to various 
maladies. The colostrum discarded usually 
results in failure to maintain normal 
Vitamin-A levels among infants. One 
recent study confirmed the role of high 
dose of Vitamin-A supplementation to 
significantly reduce progressive hearing 
loss associated with purulent ear infections 
in early childhood. 
 
Poor bioavailability plays a predominant 
role in the development of VAD among 
communities that mainly rely on plant-
based foods. Moreover, significantly 
higher prevalence of VAD in South Asian 
developing countries may overwhelmingly 
disintegrate the health and economic 
infrastructure of these societies. It is 
imperative that immediate action be taken 
to meet the VAD challenge. 
 
Prevention and Control of Vitamin-A 
deficiency 
Despite a number of other trials to control 
VAD, three viable approaches have been 
still in place to achieving the goal of 
elimination of VAD, i.e. dietary 
diversification, supplementation, and 
fortification. These strategies have been 
attempted depending upon the gravity of 
the VAD in various sociocultural settings. 
These major strategies, along with other 
approaches, are discussed in the 
perspective of South Asian developing 
countries. 
 
Dietary diversification 
Dietary diversification has shown some 
advantages over other interventions to 
control VAD. This approach seems 
sustainable and calls for no external 
support. It holds the ability to concurrently 
cover multiple micronutrient deficiencies. 
This approach, if supported with a 
nutrition education programme, may be 
more effective in the developing countries 
[1]. 
 
Consumption of a variety of Vitamin-A-
rich foods gained popularity in India to 
combat micronutrient deficiencies, and 
dietary diversification was promoted to 
ensure nutrition security through health 
and nutrition education for sustainable and 
long-term results to control VAD.  Most 
recently, a campaign has been launched to 
promote kitchen gardening in the province 
of Punjab through the supply of seasonal 
vegetable seeds at subsidized prices on 
demand, with counselling.  
 
Similarly, dietary diversification is used as 
a sustainable method for improving 
Vitamin-A status in Sri Lanka where 
subclinical VAD continues to be a health 
concern. Nutrition education plays a key 
role in achieving dietary diversification. 
Educational intervention resulted in a 
significant increase in knowledge and 
consumption of local Vitamin-A-rich 
foods. 
 
Supplementation 
Supplementation is regarded as the most 
effective strategy and is widely practised 
to replenish VAD in low-income 
countries. Dispensing potent supplements 
(200,000 IU of Vitamin-A) in a periodical 
manner to under-5 children or 100 000 IU 
of Vitamin-A given to infants aged 6-11 
months has shown promise to control 
VAD in many developing countries in 
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South Asia. Side-effects of mega-doses 
(200,000 IU) of Vitamin-A supplements, 
i.e. 500 times of the RDA (400 IU) for 
children, have been extensively debated as 
large doses may be more harmful than 
beneficial. National Vitamin-A 
supplementation programme initiated in 
Sri Lanka indicated rational success. 
 
Data pertaining to coverage of Vitamin-A 
supplementation in Bangladesh exhibited 
high coverage among children aged 9-11 
and 12-59 months. However, this does not 
imply that the targets to overcome VAD 
are achieved; more efforts are needed to 
address the issue, using a combination of 
approaches, like production, regulation, 
and consumption of Vitamin-A-rich 
foods
1
. Vitamin-A supplementation in the 
form of Vitamin-A drops has been in 
progress since 1999 in Pakistan, and a 
dose of 20,000 IU of Vitamin-A is 
dispensed at suitable intervals. This dose is 
reduced to half in infants aged less than 
one year (8 kg body-weight). Estimates 
show an overall reduction in mortality by 
23% in India through Vitamin-A 
supplementation; however, these claims 
were already contradicted in another study 
where the effect of Vitamin-A 
supplementation on mortality was 
indicated to be much low in India. 
Supplementation of Vitamin-A as an 
approach to eradicating VAD in South 
Asian developing countries is beneficial 
provided the programmes are well-
structured and appropriate monitoring and 
surveillance practices are followed.   
 
Fortification 
Central and South America VAD was 
effectively achieved through fortification 
of sugar some 30 years back itself. 
Therefore, bright prospects are existent for 
Vitamin-A fortification of foods to 
considerably reduce VAD in the 
developing countries. Fortification of 
vegetable oil with Vitamin-A is now a 
well-established approach to achieving 
desired results. Fortified vegetable oils do 
not exhibit any change or safety issue for 
higher intakes provided the recommended 
levels of fortification are followed
1
. 
Cooking oils can be fortified with 
Vitamin-A to combat VAD in developing 
countries, e.g. all oils must be fortified at 
33 IU/g and 20 IU/g in Pakistan and India 
respectively. Similarly, 300,000 metric 
tonnes of edible oil is being fortified in 
Bangladesh as a strategy for controlling 
VAD among children and women. Cereals 
made foods like cookies with fat content 
20-30% can be fortified with Vitamin-A . 
Some studies in Pakistan validated the 
efficacy of Vitamin-A-fortified cookies, 
and promising results were achieved for 
baking and storage stability of the product, 
thus suggesting fortification of cookies 
with retinyl acetate. But the selection and 
levels of appropriate fortification need to 
be particularly considered for fortification.
 
Table 1: Daily intake of Vitamin-A recommended by ICMR (2010) 
Group Retinol (mcg) β–carotene (mcg)* 
Adults 
Man 
Women 
Pregnancy 
Lactation 
600 
600 
800 
950 
4800 
4800 
6400 
7600 
Infants 
0 to 6 months 
6 to 12 months 
350 
350 
- 
2800 
Children 
1 to 6 months 
6 to 12 months 
400 
600 
3200 
4800 
Adolescents 10 to 17 years 600 4800 
*A conversion ratio of 1:8 is used (source 5) 
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Other Health Benefits of Vitamin-A 
Retinoic acid can influence neuronal 
function so impairment of this specific 
acid can contribute to development of 
disease in brain. It also important for gut in 
regulating residing immune cells and also 
permiability. These in turn can also 
interfere with retinoid-metabolism and via 
the gut-brain-axis furthermore with 
Alzheimer's disease pathology within the 
brain [5]. 
 
A major dietary pro-vitamin A carotenoid 
β-Cryptoxanthin (BCX), found mainly in 
fruits and vegetables showed the beneficial 
effects on different aspects of human 
health. Many studies revealed that BCX is 
responsible for regulation of the energy 
metabolism, response to stress, and protein 
homeostasis
 
[6]. Collectively, the study 
provides new in vivo evidence of the 
potential therapeutic use of BCX in the 
prevention of diseases related to metabolic 
syndrome. 
 
Carotenoids are C-30, C-40 or C-50 
terpenoids produced by a number of 
bacteria, fungi, and plants, acting 
as Vitamin-A precursors such as β-
carotene, and their dietary intake have 
been associated in several 
epidemiological studies to the reduced 
incidence of chronic diseases, including 
the reduction of type 2 diabetes 
and other cardio metabolic diseases, as 
well as some types of cancer [7]. Lutein 
and Zeaxanthin also appear to play a role 
in the amelioration of age-related macular 
degeneration (AMD), the main cause of 
blindness in the elderly, and may be 
regarded as conditionally essential 
nutrients for the elderly. Furthermore, 
some studies have proposed that 
carotenoids may improve cognitive 
functions [8] 
 
CONCLUSION 
Most of the Indian rural and slum children 
are affected with Vitamin-A deficiency 
disorder so it is important to prevent the 
specific disorder among common 
population.  Since Vitamin-A is related to 
many health benefits it is very much 
important to restore the specific vitamin. 
As government taking many steps to 
rectify the problem there is need of an 
extensive surveillance and education to 
prevent and control it. As direct care 
givers, the health professionals should give 
specific attention to prevent and control 
these problems through health and 
nutritional education related to vitamin 
rich sources, sanitary environment, healthy 
dietary practices and health promoting life 
styles. As India has huge demographic 
population of young children it is very 
important to prevent the specific 
deficiency by focusing on system 
strengthening and there by restore the sight 
of young children and completely we can 
eradicate the ‘Dark adaption’ from our 
country. 
 
REFERENCES 
1. Saeed Akhtar, Anwaar 
Ahmed, Muhammad Atif 
Randhawa, Sunethra 
Atukorala, Nimmathota Arlappa,Tariq 
Ismail,
 
and Zulfiqar Ali .”Prevalence 
of Vitamin A Deficiency in South 
Asia: Causes, Outcomes, and Possible 
Remedies”, J Health Popul Nutr, 2013 
Dec; 31(4): 413–423. 
2. Pal .R.”vitamin a deficiency in Indian 
rural preschool-aged children”,Ann 
trop med public Health, 2009;2:11-14 
3. Semba RD. “The discovery of the 
Vitamins”. Int. J. vitamin Nutrition 
Res,  2012 Oct; 82(5):310-315. 
4. Lanska DJ. “Historical aspects of the 
major neurological vitamin deficiency 
disorders: Overview and fat soluable 
vitamin”. A Hand b clin neurol. 2010; 
95:434-444. 
5. ICMR(2010).Nutrient Requirement 
and Recommended Dietary 
Allowances for Indians, AReport of 
the Expert Group of the ICMR. 
6. Endres.k . Retinoic acid and the gut 
microbiota in Alzheimer's disease: 
  
 
 
12 Page 7-12 © MAT Journals 2019. All Rights Reserved 
 
Journal of Nursing Science Practice Research and Advancements  
Volume 1 Issue 2 
 
fighting back-to-back?”,Curr 
Alzheimer Res,2019 Mar 21.  
7. Llopis S, Rodrigo MJ, González 
N
3
, Genovés S, Zacarías L, Ramón D.  
“β-Cryptoxanthin Reduces Body Fat 
and Increases Oxidative Stress 
Response in Caenorhabditis 
elegans Model”, Nutrients, 2019 Jan 
22; 11(2).  
8. Bohn T1.”Carotenoids, Chronic 
Disease Prevention and Dietary 
Recommendations”. Int J Vitam Nutr 
Res, 2018 Dec 14:1-10. 
 
 
